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Purpose of Integrated Systems Planning Clearinghouse Reports 

In an effort to provide the General Electric Company with the results 

of various d epartme nt's experimentation with advanced systems planning 

concepts, it has been decided that descriptions of their operating systems 

would prove quite us eful. 

These reports cover the work performed by the operating department 

indicated. Services serves merely as reporters and there is no intention 

of indicating that Services has necessarily in any way contributed to the 

work described. 

If you would like to have further information concerning the system 

detaile d in this report, please contact the Services reporter w ho is shown 

as the author. He will make the necessary arrangements for appropriate 

department contacts to clarify or expand on any of the points of interest. 



Medium Transformer Department 
Clearinghouse Report #1 

Product and Facilities 

The Medium Transformer Department has facilities to produce 

$60, 000, 000 of business and is now operating at a $30, 000, 000 level , 

employing over I, 000 people in a plant of 610 , 000 square feet. The 

product lines include both liquid and dry type units in the 112-1/2 

7500 KVA range. There are eleven (11) of these product lines which have 

at least some significantly different design and manufacturing el ements. 

Approximately one-third of the employees are direct labor, one-third 

on indirect manufacturing (1/2 hourly, 1/2 salary) and the balance is dis-

tributed throughout the other functions. The plant was completed in 1954 

and exhibits strong integration from quite basic raw materials through to 

finished product. In spite of product line difference , the plant is laid out 

to provide the basic flow as a function of major component, rather than 

individual product line. Figure 1 illustrates the major subsection areas. 

All finished units are manufactured to specific customer order though 

virtually all purchased parts are procure d to stock in anticipation of 

actual orders. Most manufactured parts and sub-assemblies are not 

stocked but are prepared to specific job numbers. Because of the physi-

cally integrated natur e of the shop and good control practices , the total 

delivery cycle is kept to five to ten weeks dep ending upon the particular 

type of unit. 
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The annual turnover on raw and in-process inventory is about four to 

five times. 

Computer Systems Work 

The initial computer system work began in September, 1956, under 

the direction of J. C. Dutton, Manager - Advanced Product Engineering. 

It operated on a unified study team basis until January 1, 1959, when the 

systems designers and programmers were reassigned to their parent func­

tions. The operating costs include $134,000 per year for a Burroughs 205 

computer with a cardatron and various peripheral devices. The computer 

is operated by the Finance Section for the Department. 

The approach has been to do the ' engineering, drafting, and manufacturing 

operation planning by product line . The original installation was for One line . 

Currently, two more line s are being d e bugged and will be operating by 

January, 1960. A fourth line which is nOw being programmed is targeted 

for completion by April, 1960 . Next , two more lines will be programmed. 

This will cover 40% of the units and 40% ci the dollars. 

In contrast to many d e partments, the M e dium Transformer Department 

has concentrated on automating the data processing associated with the more 

non - standard lines. As a matter of fact, there is some question in their 

minds as to the economic practicality of automating the standard lines , using 

present computing facilities, in terms of design, drafting or operational 

planning savings. 
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The principle of regeneration has been used exclusively in the 

engineering, drafting, and manufacturing operational planning areas. 

The feeling is that this is the only way automation of these areas for their 

type of business can pay large dividends. In addition to the activities noted 

above, work has been done on automating purchasing, stock ledger controls, 

and payroll. 

Cores on all product lines are nOw designed by the computer and 

operational planning produced on a second run basis. All the copper and 

aluminum wire is automatically planned on the computer, which includes 

operations for drawing, rolling, annealing, formexing, paper covering or 

glass insulating. 

Present activities are coordinated by the operations integration council 

of which Mr. Harold Parker is Chairman. Ther e are six members : Engi­

neering, Drafting, Manufacturing, Data Processing and Financial, Market­

ing and Employee Relations. Actual systems planning and programming are 

done by each section individually. 

The Manager - Materials has a Supervisor - Manufacturing Procedures 

and Programming reporting to him. He is responsible for all manufacturing 

information, processing systems work including manuals, and operating 

instructions for mechanized and computerized applications . There are five 

specialist-programming in this unit. 
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The Burroughs 205 is a general purpose computer having four 

magnetic tape units for input - output. Through use of the cardatron 

(a multiple buffering unit) punched cards can be read in or produced and 

printed reports prepared with variable format control. while the machine 

is computing. Special features of the machine include addressable tape 

with searching in parallel with internal computer operations. The machine 

configuration at Rome rents for $10 . 100 per month. 

Engineering Design 

A customer order (normally preceded by a proposition and quotation) 

is received in the Flroduction Control Unit of the Materials Sub-section of 

Manufacturing. Production Control forwards it to Marketing where a requi­

sition data sheet (Exhibit 1) is prepared. 

The requisition data sheet is forwarded to Engineering where a design 

specification input sheet is prepared (Exhibit 2). There is a maximum of 

ninety-five pieces of input information which describe the customer speci­

fication and include drawing list number . job number. etc •• for record pur­

poses. Approximately fifteen minutes is required to fill out the input sheet. 

This information is keypunched into eleven different cards which become the 

computer input. 

The engineering design is produced to obtain the lowest cost design with 

a minimum amount of material and is referred to as an optimum design . It 

is estimated that a material and labor savings of $250. 000 per year will be 

realized when the presently planned computer designs are complete. 
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Design data is not stored for future use. A regenerative program 

is used for all designs. 

The "building block" programming approach has been used in the 

engineering design - dividing the complete program into a number of sub­

programs (s ee Exhibit 3). 

In general, it requires four to s even iterations to complete the design 

of the core and coils . After a design is completed, it is a frequent practic e 

(on about 500/0 of the orders) to evaluate a design uSing the next larger and 

next s.maller core or different types of windings. 

There were 120 sub-programs written for the first product line design. 

Approximately 80,000 computer instructions were required for the COm­

plete program. The computer running time varies between thirty minutes 

and One hour for each design. (This includes set-up time.) The program 

processes the design from start to finish under the control of an assembly 

and control program which loads the computer memory (drum) with the 

proper sub-programs. There is no manual intervention . 

The major output from the engineering design program is the transformer 

calculation and drafting instructions sheets (Exhibit 4). These pages describe 

the basic product, component characteristics, performance data and customer 

information and provide a permanent record for engineering. This record 

is retained for reference and will be used if spare parts are ever require d. 
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A relative cost summary is also part of the output. This is used 

for comparison of one design against another. An exhibit of the rela­

tive cost summary is not included, because it could be misinterpreted 

by anyone not thoroughly familiar with the use of the data. 

Engineering design changes are introduced every two weeks and this 

presents a maintanance problem. The changes require about one man 

full time to maintain the Engineering-Drafting programs. 

The first product line required about six man-years to program with 

a staff having no previous programming experience. Sinc e many of the 

" building blocks" programmed for the first line had b een programmed in 

such a way to make them applicable to other lines, and since the staff 

was more e><periEnced, the next two lines required about 2. 5 man-years. 

Not all orde rs can be fully proc e ssed on the computer. The present 

operating experience with the first product line results in 75% being 100% 

designed by computer; 150/0 partially designed (cor e and coils only) with 

the mechanical d esign b e ing done manually, the r emaining 10% are manu­

ally designed. The decision to split as above is bas e d on economics; i t is 

felt that a program to design all units on the computer would b e more 

costly than permitting manual intervention On the more complex d esigns. 

The computer prints out a design summary sheet s tating why it was unable 

to complete a particular design. 
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Since this is essentially an integrated main line system, the key 

output is an intermediate magnetic tape which contains the input required 

for the drafting program. The magnetic tape storage required for each 

design is fourteen blocks of twenty words each or a maximum of 2800 

decimal digits or 1400 alphanumeric characters. 

The bulk of the engineering design program consists of formulas that 

generally involve nothing much mOre than the standard arithmetic operations. 

However, there are occasional log functions and el ements of the form eX. 

Trigonometric functions are not used. The 205 tape logic provides addres s­

able tape capable of being searched both backward and forward with simul­

taneous search-compute; therefore, search time is kept to a minimum. It 

is estimated that tape read time requires 450/0 of the total time and compute . 

time is about 550/0. 

A problem that concerns the Engineering section as well as the other 

sections is the desire to be able to switch mach ines without the n"lcessity 

for reprogramming. 

Drafting Documentation 

Drafting programs prepare a series of major component part lists 

detailing the parts required to meet the engineering specifications that were 

stored on magentic tape (Exhibit 5). Thes e major components include: core, 

windings, winding insulation, clamps, base, tank, etc. There a maximum of 

twenty-one of the major first level parts lists . All sub-level parts lists 

(up to thr ee additional levels) are prepared manually, and the tracing masters 

are stored for reproduction. 
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The first level parts lists are regenerated since they include a 

listing of the variable dimensions for each part. Each new parts list 

that is made has a tracing (the first copy of a four-part form) that is 

stored in the reproduction section . The tracing is used for reference 

purposes and for spare part orders. If a parts list has been previously 

produced, the routine only regenerates the copies for Manufacturing, 

but not a new tracing file copy. Indicative drawing numbers are used 

On selected parts lists. When indicative drawings are used, a record 

is maintained on magnetic tape which indicates whether or not the tracing 

has previously been produced. 

The individual parts and ass emblies are supported by configuration 

drawings which contain the fixed dimensions and code letters for the 

variable dimensions (Exhibit 6). These dimensions may be tabulated On 

the drawing where only two or three different configurations exist. The 

additional variable dimensions have their values listed on the parts list 

for each item. Some of the reaSOnS for providing some tabulated dimen­

sions on the drawing are to simplify programming, reduce program main­

tenance and reduce computer running time. Careful consideration is given 

to the dimensions that are permanently placed on the drawing; otherwise 

this approach could sacrifice SOme flexibility in automatic part detailing. 

The drafting logic for each parts list is described in a series of special 

data drawings (Exhibit 7) . The data drawings format the parts list and cover 
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the calculation of each variable dimension . The data drawings serve 

as the model for the computer programming. Most 6f the programs 

require a great deal of branching and decision making with about 25% 

calculation. There is a considerable amount of print record set up to 

actually prepare the parts lis t.: 

Engineering produces four core cards that are used for the integrated 

drafting-manufacturing core run. This run is independent of the balance 

of the drafting run. 

In addition to the four core cards, the engineering program produces 

a "s earch card" and a "do-it" card. The "s earch" card locates the draft­

ing input on magnetic tape , and the "do-it" card designates which parts 

lists are to be produced. If the job is not a 100% engineering computer 

design, the " search" and "do-it" cards are prepared manually. 

The drafting program for one product line requires approximately 

80,000 instructions. It took ten man-years to plan and program the first 

product line. This includes the time spent preparing minimum-maximum 

design layouts, detail drawings, data drawings and programs. The draft­

ing run requires about twenty minutes per unit and does not require any 

multi-part iteration . 

Manufacturing Planning 

For single phase units, the manufacturing planning run is directly 

integrated with the drafting run though this will be a separate pass on the 

three phase non-LTC units. In the manufacturing planning run, each part's 

drafting information is used as input to develop mater ial specifications and 
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size, time standards (set-up and operation times) for each station as 

well as operator pay class, station number, etc. Each part is desig­

nated as to whether floor stock or make to job number (F or M). All 

this information is printed adjacent to the drafting parts list data (line 

for line) on what is called a floor parts list (see Exhibit 8). All floor 

stock parts are identified by a straight identification number with no 

variable dimensions included on the parts list. Essentially, every pur­

chased part is carried on a stock basis so that each is uniquely defined by 

its identification number. Some common purchased materials are fully 

described in English instead of by an identification number. 

At present, approximately 2,800 items are carried as a raw material 

or purchased parts stock and some 1, 200 items are carried as manufactured 

parts stock. 

The next step in the manufacturing planning is the writing of a travel 

book for each "make " part and assembly (s ee Exhibit 9). This takes up to 

300 t en digit words per travel book master. An operator receives an 

instruction card, a floor parts list copy, a blueprint (in many cas es, standard 

prints are stored in book form at work stations) and when required, a 

special instruction sheet (see Exhibit 10), such as On the Wiedemann Press 

and at the Electric Eye Burn Out Stations. A punched card voucher is pre­

pared for each operation (by computer) and turned into payroll by the dis­

patcher when the man completes the operation (see Exhibit 11). 
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It takes about twenty minutes per requisition to do the complete 

manufacturing planning. The logic is contained in a series of data 

sheets and flow charts, (see Exhibit 12) which when programmed takes 

over 50, 000 instructions to cover the single phase transformers, all 

cores and wire. MTS is not used in Rome; rather, "curve fit" formulas 

have been developed by the sub-section methods and time standards men 

for each operation element: (s ee Example #2) 

Purchasing 

This is a routine not directly integrated with the main line design and 

operational planning. A Flexowriter coupled to an 026 key punch is used 

to prepare approximately 13,000 purchase orders per year (see Exhibit 13). 

Punched paper tape is stored for each vendor and item. These 6 , 000 to 

7, 000 tapes are retained in a Shaw- Walker envelope file system which is 

felt to occupy only one-third of the space required for an equivalent Visi-

Record file. 

The output punched paper tape is used to prepare an arrival card and 

an expedite card. The arrival card serves as the input to the purchasing 

computer routine (about five minutes daily and twenty minutes once a 

month for operating time). 

t 
All receipts for stock material which deviate by more ;than 100/0 from 

the planned purchased quantity, are posted as over/under shipments. All 

reports are prepared off line to the computer. These include an open order 
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status report, a purchase expedite report, overdue orders and buyer 

order report. In addition, the computer prepares automatically a postal 

card follow up for acknowledgement verification. 

Although this is not a regenerative program, it is the feeling of the 

Department buyers that probably 95"/0 of the orders could have vendor 

selected automatically by the computer if the appropriate logic were 

stored. 

Stock Control 

The stock control system is not yet operating. It provides for a fully 

computerized program to perform ledger posting, detect out of control 

conditions, and prepare reorder recommendations. The program will 

take about twenty minutes every other day for 500 to 600 inputs, and uses 

3, 000 instructions. 

The inputs include: 

1. orde rs placed. 

2. material arrivals, (receiving goods). 

3. withdrawals. 

4. rejections. 

5. inspection report dispositions. 

6. adjustments. 

7. deletions from stock. 

8. additions to stock. 



9. return to stock . 

10 . external sales. 

The outputs are: 

1. request to purchasing. 

- 13 -

2. periodic stock status summary. 

3. ledger action report, over / under stock, low usage. 

4. off standard withdrawal report. 

Initial operation is planned for 1,800 stock items. Their item code 

numbers indicate the proper address on magnetic tape. Each item takes 

sixty 10 digit words for its master record. This is a very complete 

summary record with the many arithmetic fiel d s generally recorded as 

floating point numbers. A separate file updating run is performed weekly to 

adjust master record files. Flow charts and record layouts are a vailable 

for those who wish them . 
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QUAIl " txe eUAII[N' AT 1l00c IrLOATINd I"UINT II()CII IN n , It, ........................ " n n Jf Jr n n " 3! H' 

GOAl! - CIte CURAeNt A1 Ill" (HoniNG I'OINT lhD[lI IN 31 .. 39) ..... ~ .............. .... :. " " 1tI 11' 1l .., " 'B tt ., 

• QUAA lOTAl -------------,--------,-_ ...... _----_. 
"!WA1t 'OTAL lOSS "'A ,., . . , ........ _., .... , . .. ....... -_ .. . , .. 

IalTlfnnnnnQ'n 
CUST04I:A II[OUtAe, PAI'[A tNS OM MY ()'HO, l . y[S ....... .. _ ................. , ... . ..... ............... ... . 



~xnlOlt G. :;ht. G 
SfOCClflCAfIOH IHl'Uf 'OR SINGle 'MASC CO<I'Ut[1t O(SlCII 

CARO M.t4II(It • • 0 0 ••• _ 0 .. _0 O. 00 .0 .. o. 00 o ..... . . 0" .. 0 .. ... _ •• 0 •••• • •• • o •• 0 .. .. o. O •••• 0 ... .. . 
, 

TT 

,txo<" , _ .. _ .. .. _ .... .... _ ...... ........ -_ .... -- .. --- .. - .. .... -······T 

·1I[OUIIt[O t[HI' ,CIt CAlC Inoull(!, N)IN' UCU IN , .. ,' • • •• • 0 •••• o. ·0 •• 00 ·0 •• 00 .,. T T T T 'm n Tf 11 11 

AUI WiltiNG I .-, AM Lin"" 

UNI"'" DIMCHSIOH eax O-NO I. 'rtl ............ 00 .. 0 ............... ....... 0 .. O . ... 0 ...... 0 .. .... " .0 • ••• " 

0 .. H1 ewCIt HIGlCI1 1iOH·ItCMO\IAlLI ,.It' (rLo.t.lINO 1'01"' tll)Q. .N ,. 4 3t). .. ............. 31 " IV n " Q " 11 " ., 

1\- WIItALL HCIGHT (rLo.t.YlNO 1'01'11 !lfXlC IN 41 , 1SO) . ........... .. .... ... . o ....... u n 111 IT D IS n n " IT II 

'c . DVCItALL WIDTH IrLQAUMQ rolN' IHOU I~ 10 , 11) ....... 0 •• o. ... .. •• •. ... •. ... .. .... 10 IT n n It n R rr D' n 

e· OVU.t.LL UNOfH (rUl4TUG !IOUfT II«l IN H , n) .... o ........ . u ....... O •• 0 0 " .... n " " Tl " ft' n .,. ." R 

. , 
CAItO ...... 11 ...... ... ... 0 ••• • • 0 .. ..... 0" O •• 0 •• o· -0 00 00 • ••••• o • ••• • •••• o ...... 0 oa o •• 0, ... 1';' 

'~r I4/IID 0: . .............. ...... ... 0 ••• 0 00 00 . .. . 0 .0 .0 .0 O •••••••• 0 7· ·0 "0 o. or .0 .0 o ...... + 
CUSIMIl MOU,,,,, fULL Y"\AJt cox 0-Il10, 1·~C' · •• o . ...... o •••• •• u .. ......... 0 . 0 .0 • •• r ........... " 
,peCN' QUAIt Uft'IC"''' AT n_ I' TIIG I'OIN' 11UII. UI 11 , m·· 00 .. 0 0 00 .. o. 00 11 1'T 11 If JIIJ IT If nit" 

..... 

... 
,"'" 

IT'", .. _ .. _ .. .. .... " ~ " III ". II " II" !I " 

.. , ",................ " " te IT n n 11 11 11 IT 

.1 , 10) .... O. u •• •• ... .... Q' RI IT " " n • II' IT .. 

10 , "'- .. .......... .. III " q n 11 II " IT q " 

'tItCCNT QUU UriCIINC., ., 119 IHQutNQ fIOlNT IMXlI IN'" , 71) ••••••••• 0 .... 00 •• TT II 11 n " .,.. .,., '" " im 

C.uo ....... , 

CNIO ..... It u O. ·0 .. . .. ~ o •• 0 ·0 ... O ......... 0 .0 •• ·0 ...... . . . .... o . ... o. o .... ...... ..... 0 ...... 0... T'; 

_ .... _ ...... _--_ ............ __ .... __ .. _ ...... .. __ .... _ .... _+ 
LV SlltlCS ItJLT CODE 1... TO I, ),3 ~O 1 00.0 ... o • •• n 0 ...... - .0 ••• 0 "0 .. . ....... o ....... . . ·0 •• 00 ... 11 

H¥ 1I[III(S ItJLT CODE I., '0 I, W TO 1 ....... . .. __ • • o ••• 00 .0 •• 00 o. 0 0 •• - .. o . ... "0 ••• 0 •• 00 .. . 1"5 

0tM~ IICGUUTl OH AT 1.0 " (nOAHNO flO •• ' INDO IN '1 • H)oo ................... -..... " n " :If Sf " " " W ,.. 

OI.MII R(OUlAtiOH " 0.1 " f'LOt.TlHQ' I'OtN' IN)Q 'N 311 , 31). - -- 0- .- -.. •• .. . . .. ... .. 51 D 1(J n 11" " 11 tS t1 n 

• LV IlUSH INO COD( /110 IrllI£O .-oINT'._ 0- .. .. . . . 0 ••• 0 .. - ... _ . 0" 0 ...... · .0 00 ................. : ...... . 0 ..... "II 

• GuAIt SWHO LeV(L fno,UINO I'OINT lHOOI 'Ii " , 12) ••••• - 0" ..... o •• 0 O. 00 •• ••• • 'JT '71', ,., n l! ,. '" .,.. .,.. IG 

Co\AD N..HItA 

CAItO .......,Clt.o _. ·0 o ..... . .. .......... o ••• o. o. 00 _ ......... 0 .0 .0 .0 •• "'0 ........... 0 •• u •• O. • T T 

'OAMA~ 1AN) .... ..... ...... o •• _ ••••• o ••• o ••• O ...... 0 ._ • •• 0 _ •• • _ .......... 0 00 ••••• 0 . ... 0 .0 0" .;.. 

COfIII[(J(O 1t"10 IT lOSSes '011 ~, ''''011 
TTTTT"'lTlfT'!!1 

INJUC( TCST. STO • 2KN()ff<IAL .. 0 NON S'D • 1 . 0 - 0 . _ •• o •••••••••••• " - •• 0 .... 0 O ........ .... ,,0 n 

LV o~ .. "A"1tO IN VOLTS fhOdlNO I'OIN' IICtI IN U & fl '···· O •• 0 ' o. ·0 .0 0" ••••• 0 n 3 "' 3G '" ". JJ n " 31 

• 1U48(1I '" UNITS (n~TlI<IG !'O INT IfoC)CII IN 31 , 3" ... .......... o ... .. .. ..... o. 0 0 •••• • 0 • • 51 " ~ " 

((We" 0 .. Wl:LOCD, I. eDU[O ••• 0 •• ••• 0 .0 ..... " ••• •• •• •• •• 00 O ••• O. O .... 00 O • • ••• •• o •••• 0 •• •• 51 

• MY K "llCO IN ON [V[IIY Joe 

•• ~, K ,.UCO IN ON CVCA'!' JOI THAT ACoolAU rAN· at rUTUItC rAMS 



Exhibit 2, Sht. 3 

CARD NUMeCR_ 

fORMAT eAND_ 

~PCC.tF'IC"TION II'tPUT F"OR c:,\NG~t P~"'j[ 

CARD HUMBeR 10 

Joe NI.M'18CR (&TAAT NO. IN c.OL. 4)_ - ' 

REQVISITION HUMetR (S'ART NO. IN C.OI.. 15) _ 

tNe;. NOnCE. NUMBE.R (fiTART NO IN C.OL td) _ 

o L NUM8£'R (IST ... RT NO. IN C9\. JS)': _ 

C.OMPUTER O£'i.16N P~£P4Y I 

~ 

i3 iT 

(BLANK b IN C. 01.. MOT NO.) 
I 0 
TT 

• .. .. .. " .. .. iO iT " Ii 
i1 iii ii To 2i ZI iTH u 

- III lJ Ja17 n n 'n 

-51 51 ., Ji » flil1 :n 

-4-1 i3 n 41 ::n ~:ro ,Si 

11 

i< 

jJ 

~ N"""" tPL-"TE: NUt-4B[A (n"", Ho.lH t01..44) 

ROtl[JPIC HUMan, ($TART NO. IN COl.63) - -5J Sf :ss S4 :11 .S!~ 

C\J5TOM£R £.P'Ct HuM8£R (~T.MT NO.1" {.( . 

Go t . I. NI..MBLR (!START NO. IN c.0l. 14) _ 

0.011.. FILLED · OOMEE>TIC.j I_C.A'!:! f'ILLEO-DOMe.f:lTlc.. 
~IPMtNT t .. OIL. F\I..Ltt)-FOREIGNj ,-GAllo rU . .L[()-fOREIGN 

CARD NUMSCf{ II 

CARD HVH&R _ 

FORMAT SAND _ 

ro Tl Ii 

~ 

jj if jj ~ 41 

I 

7 

OIl lJ ' 'n -n n 'jl 

7, is " 71 ,. 7i 

.L .L 
I ~ 

• .. 
CV!oTOMER NAME (!lTAAT Itt COl." ... "e.eftEVIATE"_ 
If;" N£,CE5S,4,RY) 

:'ERIAl. NVM6E~ ($TIIRT IN COL ~8) 

WINOlfl/Go SPEC NU"1Bt'~ (~TART IN C0l-48) 

.. ., • 7' • • iO iT it Ii i4 iO Ii i7 iO jiFci 

ffnaB~n~~~&~D~g"~~ 

ii ii ~ ., 4i 4i 44 ii +i i1 

PRESS ft,EL ICF OL(~TART IN COL &" .. DO NOT IHc..L.lJ[)E' GR. HQ.) _ ._ 

PRE!:a ~ RELIEF ALARM 0 .. t-K)HE., ,.V'''VAI.I t. "ELEC.TRICALI 
3- BOTH VI!;U"'L'" t.LC(.TRICIIL _ 

THERMOMtTtR owe.. N.O.(&TMT ,.,. C.OL...c. Co. 1~C.\..lJOE c." OR. n iNO) _ 

LIQVIO l.tVEL (TAG-E ALARM 0- NO ALARM i I- WITH ALARM_ 

OlClDe TREAT tORE '-Yes_ 

NO. OF' UNIT6 ro Be It-1PVL'OtO (BLANK If tiC.tiE:) 

CARO NUMBf.'R _ 

FORMIIT BANO _ 

, 
NO. OF" Vt~IT~ ReQUIRING- !jOUND T£'Si 

PA.INT BLANt' 'R Cl UC- CsFV .. V i , .. UG'IT GR."'~ j l. " 'SoPC(.IAL 

NO. Of CiA.L . Of" 5PCC.IAl. PA INT 

NO. or COPICS ClRnrl£D r~jr !!£f'D~r:.I 

•• 67 

.. 
•• •• :;0, 

n; 

1,1 
TtN'5.." 

7s 

80' 

..L - I 

• .. 
T[N~ ... 
- T 

TCN,,-.. 
jj" 

T TO iT 

to 

'iT 7< 7i >+ .,. 

.,.UNIT' . 

7s 

-'-t 

,..uHIT~ .. 
,...vHIT'f. 

7' 

rz ,. ii To IT 

IT Iii Tii 

Ii 

it 



~PEC.lf1C.~TlON INPUT FOR ':o\l"ui~e PH"~£' C.O~Tot'R DC~I"ti 

CARD NUMBER Ie. (c.O N.TI 

PHOTO& (BI.I\NK. IN C.OL..& U · t7, ,I=' NONE) 

INTE:R~41\1. FROM 1·1.1/. FRONT 1:YE"~_ 

INTERN"L FROM L.I/. "F"ROHT I' YES _ 

En(RN~L FAoM L.,V, FRONT I" 'in _ ~ 

OVERIIE,l,C OBLIQ,UE' Vfew of INTE"f\H~L FROM I..\( Slot ,. YE'O_ 

INHIOITIO:O O,L 1·'11£6_ 

" 

C~T INSP. REQUIRED: AF"T£R VAC.UVM PRIOR TO T"NKIHG- -f 
AFTER F"IN1IL "'Q~EMeLV -t , 
""1 TE'6T 1='0"' , HC",T RUN ONLY :! '!I 
I>.T T£~T FOR. IMP\JLtlE: OH.L.Y -+ - - -
I-oT TE~T FOR 'bOuND LEvel- O~LY_ & 
I>.T TEI,T I='OR "LL. ra.Tt!." 

NUr-IOCR 01-- o,..v~ IN /JJJI/At>¥.£' ro NOTIFY C.U5T0t'1tR FOR. 'N5PEC.TlON _ 

SI IiPMEMT CODE _ _ _ _ _ 

TYP( OF' CUSTOMER: '-UTILITY j t.'IHO\JBTRIM-", ,. REA.) 4 _F"ORCIGrH _ 

YEAR TH"T ENGINEERIHfr I~ I~EaUEO _ _ _ 

~PE:C.1M. TA.NK n :ST , • .,.t~ ___ _ 

~IN" APPROVAL REo,VIReo I I- AC.C.UMUL",TE Mf,TL 6UT 00 NO WORK 
,e .. ,t,c.tUMULATE NO MA.TL 110 DO NO WORK. __ 

OAT£" __ 

" 

Exhibit 2, Sheet 4 

(1ij,I..NKSIN tOc,NOT NO.) 

u 

- E 

-11 

25 

To 

F.'i 

!ii 

- ', i'O 

;0 

>t " TENt., ~In - - ~ Ii 

- - - .. 
- - - - i7 Ii 

'-- -- , - iii 40 

-;I 

- -- - --~ 
~~ ,--!!L.. 



PI<IHTS 7'0 c..,P ONLY 
SENERAL@ELECTRIC ;: 78 11'-'1/:34£8. . " 

11-,,-;;"7<'> <1AAl2468 ~LC t.OSS£S (~A7EL:>. 6lVfR 1/ H£!tTRUAi} oA 4--,/;;( 7,;,11( 
'-1;Jp:l .. -I'- __ ;17.:.~ ..J /.,; s 7.IZ ~ ACCURATE CURR£NT Di>.NSITy EO iOZ 

~I 
~ ~ 

cAL.c.. "l7:7r4L A REA REP£4T CALC. ')'0 LV EDDY CALC. " H V EDDy 

INPUT LV CCl.JOUCTOrf!5 - CALC CDRREc:rED LV - A e. 8 FOR 1-4" WD:::r - LOSS INCUJOf/'oJG eiRe t--- lOSS tUCWOING eIRe I 
IN MULTlPl..E US!JJS CURREwr DENSITY' FOR R E"Cr OR ROC/NO C URRENT LOSS cu RREJoIr LOSS 

1./1"''' "''''G (ruLL WDG) 

c 
CALe wrAL LEIJGTH L V CALC E.FF LEtJG TH CALC TOTAL E.FF LV CAl.C. ,2R LOSS 

\ CONO IN MULTIPLE f-- REPEAT C FOR HV - HV~LV CASLE r-- /?ESISTAIJCE r-- sc L V WOG I 
I 

IHCl...1.I0lNG UAO £)(1 FUl..L w DG (fOf?RECTED fa?AR£A) rNCLUDING.. C4BLE 1NC'eUDING CABLE" 

CALC TarAL EFF 

\ ALe. LV EDDY LOSS t--- HV RESISTANCE - CALC Ii" EDDY Lass t--- CALC IIR IN - CALC S TRAY l OSS I 
I 

EXCLUD/~~ OJoJALL TAPS 0,,", FUU WDG RATEO SC RATED 4- H- RON 
, 

CONN rf), 

CALC m11l.L I:JlSSEs CALC L.Q.40 LO.55 CALC TO TA, L LOSScG 

\ CALC TOTAL ,.t.R LOSS r-- CALC l.~O LOSS - SC R ATED Ca;..J1./ r-- SC RAT£O CONN t--- 5C RAnD CCWI!/ I 
I sc RATED CbNIJ .sc R'A:n:D Co"'''' WITHOUT 'l./rrll Wlrll 

\ 

DESI(;N MARGIN lMS 16J.J ..wIJ?i'/J'oI DFSJGN~uJ 

YES M 

4 }----j CAlC ,ZR }IV H CALC TorAL ,'R LOSS H CALC LDOD L.DSS H CALC TOTAL lD55 CNEO< FoR F.AN$ 0 5 ~ 
~. 

*RuIJ sc sc H-Rl.l}I co";'" H -RIbI cOAJ.V $' /-I-RUIoJ CC»JN urul(E f:, 0' 
w NO 

~. ... 
~ '" 

~ H ~CALC ~'R HCALC Y./~}-
(f) 

CALC LQo!IP LllSS H CALC TorAL <.OSS<5 ::r 
FA RATED c.cwN FA r<ATEV co",,,, Lo. FA tMD LOSs CAU: "" TarAL LD5S r;;;" 5C RAT[O 5C RATED END C1> 

C1> 

"'1T1/ wm/ H-/?UN CONIJ H-RUN COil'" CON", COHN ... 
DESIGN MAla';" #J DE:,- - - -



+ 

+ 

+ 

+ 

+ 

Exhibit 3, Sht 2 

GENERAL@ ELECTRIC 2.1 c:Jf-IA 13 /.I-EN 
~:~~v~. ======================~r:T;::'T:;L-;:E~------=----------I CONT ON SHEET 2. SH /110 . ' 

CA LC LOSSES(RATED, GUAR., f!- I\UN ,) OA 

CONT ON SHEET SH NO. 

PR013LEt1 : 

ENTnY : 

EXIT : 

e FA, ;; IR, ;~ IZ. c. ACCURATE CURRENT DENS ITY 
FIRST MADE FOR E062 

To CALC. ALL LO SSES FA & SC , AND %12 

V,A CUB 0000 

VIA CUB 0000 ANY a MOD "0 
(8) ~ 0000 

STATI STICS: PROG. CONTAINS 575 WORDS AND USES ALL REGISTERS PROG 
IS 8 MODIFIEO 

SUfJ - I\OUTI NES USED: GENE RAL ROUND-OFF & rx 
REM ARKS: HV EDOY LOS S IS CALCULATED ON FULL WDG. 

INCREASE IN EDDY LOSS DUE TO CROSS-FLUX IS INC LUDED 
IN THE STRAY LOSS. 

REVISIONS 

CAP 
dNI....Y 

PRINTS TO 
APPROVALS 

~§'P_2:B..~~.? ______ _ ~~E~:. ·I2. 78HAI34 EN 
ROM E.. LOCATION I CONT ON SHEET '2. 5H NO. \ 



MT •• .,. IN 10. " 

I NPV, REQUIRED 

WWL WIRE WIDTH LV 

tWL WIRE. THK LV 

W " WIRE WIDTH H ~ w,", 

t.WH WIRE. THK H V 

NSL 

NS H 

NO . OF.5TRAND5 LV 

/-IV 

LXHL U.L l. ..J, .;)J"'. . J 

CELL OUTPUT REll.UIRED CEI...L.. 

3816 g:FF "RE.I'. OF LV C.ONI)lICrOR 5 , 3900 

3811 " .. " HV s • 3~OI 

382.1 did EDDY LOSS LV WDG 5 l 3'1'14' 

3828 d/." " 1-1 V " 5-/. 383"J1 
38 IS TOTAL LEN(3TH L .V. COND INC. LEAD EU 3 !30z. 

382" J, " H. V. 't II II ~/fI 33{) 3 

Kc GIRC . :z: FACTOR FOR HOBART COILS 3!l34 TOTAL EFF: L.V. RESI:TANCE 5, 3904 

NSPl NO O~ SPI'ICER5 L.V. WD". 
, 

NT!. .. NO . 01= TURNS LV WDG-. 

LV WDG TYPE CODE: 

HV WDC:rTYP£ CODE. 

NSPti NO OF SPACERS HV WDG­

N"UMA. NO .'TURNS HV wcx;. MA')( 

HeH EF F STACK H T H.V 

JI 1/ LV 

F REQUENC.Y 

ML'h MLT OF LV wOG 

ML'H MJ.,T OF HV WDG 

k ' ROUND WIRE. CODE. Z , 

L EI'ID J:)(. 

ILSC LV cOIL I S.c . 

lli.sb"IN MIN HV rsc. 

I" T 'O 

t li -;-
l~scM"'jI, MAX HV ISC 

R~'TED H V 1:; C. 

°/. I"C c,.UAR. 5C 

TO 

Mill 

RATtD 

3840 

37~8 

02.98 

02~9 

'3833 

.37b':> 

3770 

37 7 1 

377C!. 

'3 "l73 

3774 

3B58 

3851 

3~81 

3939 

3832 

3535 

38b3 

• 3813 

3780 

.3781 

3782. 

3783 

3784 

378.5 

3.e>8~ 

$, 
TOTAL.. EFF 1-1.\1. RE5ISTAIK .. MI'IX.IN.s: 3"05 

'I 

" 
" 5" 3~oj3 . 

, J 5,." MIN , INS.3909 

'I 

rZ,R H V RATED oSC S,+ .3.9 II 

I~R L V RATED SC 

TOTAL ! z. R RATE.D SC 

E.DDY LOS~ HV RATED .5C 

" L.V " 

.,sTRAY RATED 5C. 

LOAD 

TOTAL 

" 

LoAD LOSS" II ""IT"! DM 

TOTAL 'I" " 1 , , , 
LOAD L.OSS RATE.D FA " " 
TOTAL " " " I, I, 

Xl R H" 

TOTAL. 11R 

STRAY 

SC 1-/. RUN CONN 

" " " 'I 

'I 'I " II 

LOAP i-055 " 'I , I 'I 

iaTA~ L.o.5:> ' , " 'I 

L.OAD LOSS H· RUN 'FA 

TOTAL " " " " 
LV. C.uRRE.NT DENSITY 

:S, I ~~12 

:;,. :,,, 13 

5 11 3!:llt~ 

:S,~ 3S15 

5,. 3$1 ... 

~,. 3BI1 

.J~, 3.918 

5>.1- 3~ /9 

5,-') 392.0 

!'>,.. 3S2.1 

5LS 39,a 
5,<. 392'3 

5 .. , 3 ~c.~ 

52" 3 ~Z5 

5", 3 !lZG. 

!». 3:;,2."7 

S) I 3;>28 

Sn 3 ~ 2. ') 

5J) 3802 



" " LXnlUL t. :J OHI.. '"t , 
1', p-INrS TO CA.P ONLY GENERAL@ ELECTRIC 2 . -{ ?;!I~ A 13 4E.N 

"OME " i MAC IL .V . L.. 
'd:-J, :rh?>f.;-~._ , ;;Z 7 11 sr i'TfLE ,.N, ONll" 'M. NO, ::3 
"''to I-' i ' 

CAL.C. LOSS ES IRAT £ D, GUAR. .\H/-RUN) OA9-F A , 1. "","'1.1<.. s,.. . 
,Iy; .. ~. , .. '1/..' /I. """'?YI1' 14 '59 A,CC Ll P- A TE: CVP-flE-NT DENSITY : E.0 6 2. , .::.-"; ." ., ' s- ~ ,# a...J'i.,l 

> 0.. ~~ " . 1':'--.. 0 -~ "' w !l< '<} ~~ if II: " 
• ··...,1' 1··. 

- \) Ii ( l' 

' .. ,. . • .,a 'M 10 • • ., 
1/ 

/' ,. 
---------------------------------r--~--------------~~----------~---~ ,.' rj 

INPUT REQUIRE:D 

Due:r -t F'j,3 /31:TWE " '" I.","Y"":5 or: 13~L LV 

177. IX cc H- R UN ROB .sC 

IXcF RATED SC 

IXCr H-RUN SC 

NO - MAG (ODE NO 

KVA !oc 
CORE LOSS WITH O.M . 

/I WITHOUI DM 

GUAR. TOTAL LOS" SC 

I' FA 

.s c - Ff - FA coot:. 
11/ 13 ) 11.) 

~~V FA 

Nsec i. NO 0 F SECTION 5 L. V 

~Js £c H " -, " HV 

CABLE L ENGTH H V 

" "'-R EJI.. I) 

II LEN&TH LV 

J . AREA " 

RATED Hv 

MIN HV 

Ix cc RATE.D 

LV corrON CaDS: 

HV ., 
LV RADIAL BUILD AVERAGE. 
, 
A.L Lv STF',ANO INS 

Hv 

CELL QUTPLIT R£.QVIFfED CE.LL 

"3877 
3897 

3862 

389b 

3838 

3SS8 

37~f 

3 765 

3 !!> 74-

3::073 

35::09 

3814-

387$ 

382" 

:'93" 
.3 9 3.9 

3937 

3938 

3:!)91 (' 
I, 

3~~O . 
, 

386,( 

37ia 
f 

31' 71> , 
3'842 , 

{3777 

/13715 
r-~----------------___ ,.~--L-----------__________ ~~ 

" 

" , 

M/SCELLANffous NOTES 

Kc IS MODIFIED BY ' 

PROG , FoR ALL'We,6o S 

EXC E P r HOB COIL ';:' 
) 

~ 4.::' 000 0 REG,. W !RL OR o--~ I ROuND INI",E. 
;' 



, 
jN'21-863583 
RL 

REO EN C-863583 DL 429L528 NP 103B3122 
CUST SPEC GEl 54000 SN C- 863583A-O 

HV WDG DNG 429L52888 G2 HV lNSUL DWG 429L528B8 Gl TREAT G-300 
LV WDG DWG 429L528BC G2 LV INSUL DWG 429L528BC Gl TREAT NONE 

CORE SP P SIZE 10-11 DUCT NO BOLTS YES 
WINDOW 36 X 6.00 STEEL SIL. WT 1500 VIT 20.86 

SF .965 CS 67. Cf) 

INDUCE 

CORE AND COIL 
TREAT G-401 

FS .59 
STANDARD 

- %EXC B-KL W/II CORR FAC LOSS-K'II VA/II %1 CALC %1 GUAR NOISE DB IMPULSE TEST ( ) 

100 117.0 1.05 1.0 
105 123.0 1.32 1.0 
110 128.5 1.77 1.0 

HV WDG TYPE CONT DISK 
LINE V COIL V LINE 1 

13860 13860 60.1 
13530 13530 61.6 
13200 13200 63.1 
12870 12870 64.7 
12540 12540 66.4 

COIL CONDUCTOR 
ALL (440X0851F6 

LV WDG TYPE 2 LAYER BBL 
LINE V COIL V LINE I 

2400 2400 347 

2.16 4.71 
6.97 

11.34 

FA 
COIL 1 LINE 1 

6001 
61.6 
63.1 
64.7 
66.4 

TOT LNG WT 

COIL 1 
347 

2960 

FA 
LINE 1 

420 

1.74 
2.58 
4.19 

FA 
COIL 1 

EFF A 
.03678 

FA 
COIL 1 

2.80 GUAR 
REaD 
CALC 

RESIS TURNS 
.8071 664 
.7879 648 
.7699 633 
.7506 617 
.7314 601 

EFF LNG 
2960 

RESIS TURNS 
.01808 115 

58.0 NOISE TEST ( X) 
58.0 HEAT RUN ( ) 

54.7 

INSUL LEVEL BIL TEST 
LINE 110 34 

KV BETW SECT 1.58 
NO. SPACERS 8 
WIDTH SPACERS 1.125 
MLT 4.45 AMP/sa IN 1806 

BUSHINGS 
(2 I IB750 

INSUL. LEVEL 
LINE 

LEADs 
LINE 
COIL 

BIL 
75 

91/24 
91/24 

TEST 
19 

CONDUCTOR 
8(235X12412W4H F4 

TOT LNG 
3218 

WT 
354 

EFF L.NG 
398 

EFF A 
.22816 

KV BETW SECT NO. SPACERS 161M 
AMP/sa IN 1521 WIDTH SPACERS .500 & 

_ ___ L.EADS LINE 550/24 COIL 550/24 ML.T 3.44 8USHINGS 121 1B749 

CUSTOMER FOR EXHIBIT ONLY 
- RATING (151 OA-60-833-13200-2400/4160Y 
---- - TRANSFORMER CALCULATION AND DRAFTING INSTRUCTION 

P 1 CONT ON P 2 
WS 3384457 

- --- - .... -- ._-_ •. _ .• _---
• - -- -- - - -_._--_._-_. 

~. 

~ 
~ 

,po 

en 
:r 
" " ~ -



TANK DATA 

__ Ty~~ 9F SEAL - SEALED TANK 
COVER (X)WELDED ( )BOLTED 

_ 1N_SIDE DIM 27.5 X 35.0 X 83.0 
OIL LEVELS MAX 5.50 25C 8.50 MIN 10.75 

5.0 LB OPER PRESS 

TUBE HEADERS HV (6) 5TH AT 5.8 IN SP LV (4) 6TH AT 5.7 IN SP 
Y END () TH AT IN SP A- 4.5 L- 67 J- 7.5 

PRESSURE RELIEF 
419C149 G7 WITH MECHANICAL ALARM 553B476BA G1 
CONTROL CENTER PER SPG 737 P 38 TYPE 030AA G2 
THERMO AL-208 DWG 3760104 P27 
LIQUID LEVEL GAUGE DWG 744A949 EA 

NAMEPLATE SIZE 11 IN. 

-----

)BRACED FOR F~L~_ VA~UUM 

X END TH AT IN SP 

FANS ( ) FUTURE )PRESENT ( ) FANS PER UNIT CAT NO 21HC512Y5 12 IN. 230 VOLTS i - PHASE 

OUTLINE WEIGHTS 
TOTAL 

UNTANKING 
TANK AND FITTINGS 

285 GAL 10-C OIL 
SHIPMENT (X)OIL ( 

6950 
2850 
2000 
2100 

IGAS FIL.LED 

DIMENSIONS 
A= 96.00 
B= 40.00 
C= 67.00 
0= 87.00 

(XIDOMESTIC 

ENG-G DESIGN COMPLETE - SEE SUMMARY SHEET 
(XICOMPLETE ( IPARTIAL COMPUTER DESIGN LAYOUT 
LOCATION ON ENG~G DUPLICATE TAPE - BLOCKS 

TK PLATE THK .250 
)FOREIGN 

NO. 03-05 
TO 

TRANSFORMER CALCULATION AND DRAFTING INSTRUCTIONS 

DATE 
PREP BY 

CKD BY 

WS 3384457 

11- 4-59 
ED PM __ _ 

SH3 

'. 

1:'1 
& 
;;; 
~ -
~ 

-- '~ 

UJ 
::r 
~ 

'" 



- ~. - ._- --
_IN 21-863583 

__ -DA"(A DWG _422C201~A 

DL 429L528 WDG DWG 429L528 BBG2 INS DWG 429L528 BB Gl 

J= 32.30 K= 301 L= 16 M= 15 N= 16 R= ~6 S= 300 

NO. SPACERS 8 T= .375 

BREAK DUCT .525 

_ _ DUCTS NOT MARKED .150 

RADIAL FILL COIL 

TAPS TO 421C399 FIG NO.l1 AND 13A 

__ ~_COIL CONDUCTOR INS WT/COIL 
ALL (440X085) F6 

U= .600 X= .250 A= .093 ER= .625 

TAP DUCT NO. 21-.375 23-.375 25-.375 27-.375 

AXIAL FILL IN DUCTS 6-10-16-22-26-32-38-42 

TAP STRAP (2) .75 X.030 QTY 4 

WDG FORM .218 SS ON .156 CYL 15.00 10 X 31.90 LNG 

TAP NO. 
TAP NO. 
TAP NO. 
TAP NO. 

C I N COl L G 
o IN COIL H 
E IN COIL K 
F IN COIL M 

3 TURNS FROM INSIDE END 
2 TURNS FROM INSIDE END 
7 TURNS FROM INSIDE END 
8 TURNS FROM INSIDE END 

COIL 
NORMAL 
NORMAL 

48 CONT. SECT. 664 TURNS TURNS/SEC= 0-13 F-14 
G-13 H-13 K-13 M-13 

Y-END 

RAD BUILD 
1.274 BARE 
1.494 MAX. 

D F F F F F F F F F F F F F F F F F F F F MHO 0 G K F F F F F F F F F F F F F F F F F F F F D 

___ RATING (15) OA-60-833-13200-2400/4160Y 

HV WINDING 
CONT. DISK 

PREP BY EOPM 
CHKD BY DA TE 11- 4-59 

ENGINEERING COIL WINDING SPEC. WS 3384457 

~ 
--~ 
~ 

"" ,gJ ... 
v> 



_.IN 21-863583 DL 429L528 WDG DWG 4291528 BCG2 INS DWG 429L528 BC G1 

.J = 32.30 , _ J.MIA DWG 422C201JA 
_ NO.SPACERS 16 x = .250 A = .093 ER = .875 1.125 
-.- ----
_ (._093J _ CRE~E PAPER TAPE PER SIDE ON CONDUCTOR THRU END RING 

INCREASE PRS BD FILL EACH SIDE OF TRANSP TO (.562) 

STD TRANSP (28.75) TURNS FROM BEGINNING OF EACH SECT IN EACH LAYER 

CONDUCTOR 
8(2,5X12412W4H/SEC 

TOTAL 

INS WT/COIL 
F4 

TURNS/LAYER 57.5 
TOTAL TURNS 115 

W-=-D:::-G ---'F=-O-RM-~INNER .250 SS ON .187 CYL 11.00 ID X 31.90 LG 
__ WDG FORM OUTER .219 55 ON .062 PB OVER INNER 

.--~-.--- •.. -

- -----

- - ----- ----- -

__ RAJJNG ~ (15) OA-60-833-13200-2400/4l60Y 
---

- ---------
LV WINDING 
TWO LAYER BBL 

PREP BY ED PM 
CHKD BY DATE 11- 4-59 

ENGINEERING COIL WINDIN~ SPEC 

(1) TURNS ALLOWED FOR EA TRANSP 

RAD BUILD LAYER BARE .527 

TOTAL BARE 1.335 
MAX 1.3BO 

MAX DIA 14.56 

-----, ~ 
~. .,. 
~-
~ 

"" 
gJ 

---.---- I~ 
~ 

WS 3384457 o!> 

--------- - ------ --~~ 
----------- ---- -



----
r - - . - - -~ 

AXIAL BUILDS HV WDG LV WDG HEATING HV 1.'1- _ FA HV FA_ LV > 

CLAMP 2.750 CLAMP 2.750 wIse IN .505 .745 
. __ _ ENDS 3.163 ENDS 2.938 RISE 14.4 13.0 --- -.. --_._---

BRK .525 2 SP DUCTS X .562 1.125 DUCT .7 
4 DUCTS X .375 TAP 1.500 TRANSP 0125 INSUL - 2.2 

42 DUCTS X .1.50 6.300 2 COLLS X .062 0125 RISE/OIL 11.5 13.0 ... - - --
48 SECTS X .446 21.408 118 CONDS X .239 1% 28.484 EFF OIL 39.7 39.7 

FILL .354 FILL .452 RISEIAMB 51.2 52.7 
TOTAL 36.000 TOTAL 36.000 - --.. --

CYL NO. SPEC THK 10 LGTH A 
HV 1 A50P501 .156 15.000 31.9 
LV 1 A50P501 0188 11.000 31.9 

KW 
LOSSES RATED DES H RUN FA FA FA CORE HOT SPOT 
RES HV 3.07 GUAR 'GUAR 3.23 DES GUAR W/SQ IN .779 - ----. 

LV 2.18 2.18 GUAR RISE 1901 
RADIAL BUILD TOTAL 5.25 5.41 TO INCR 2.9 

5.500 1],.000 10 EDDY HV .08 .08 EFF OIL 39.7 
.188 CYL LV .17 .17 TOTAL 61.7 
.250 OIL STRAY .27 .39 

5.938 LOAD 5.77 5.77 6.05 FORCES 19400 
1.335 LV WDG CORE 2.16 2.16 2.35 2.16 
7.273 TOTAL 7.93 7.93 8.61 8.21 APPROX MAX LL 5.89 
.045 DB 

7.318 
.182 OIL SC EFF TANK SURF 45600 WEIGHTS AND LIQUID EFFICIENCY 

7.500 15.000 ID W/SQ IN .180 STEEL 1500 LOAD CALC GUAR 
0156 CYL EFF OIL RISE 39.7 COPPER 774 25 98.72 
.219 OIL TOP OIL INCR 3.2 MISC 576 50 99.08 

7.875 ABSORBED PYR 75 99.09 
1.274 HV WDG FA EFF TANK SURF CORE AND COlI. 2850 100 99.00 98.98 
9.149 wIse IN TANK AND FITT 2000 115 98.93 

OIL RISE RADIATORS 125 98.88 
FAN FACTOR EXP TANK 
EFF OIL RISE TOTAL 4850 REGULATION 
TOP OIL INCR LIQ MN 285 2100 P. F. CALC GUAR 

--. - ---
LIe EXP .80 3.9 4.1 

CC % REACT 5.27 OIL CHANGE/I0 .50 IN LIO RAD 1.0 .9 1.0 
CF % REACT .10 TOTAL 6950 - - -LD % REACT .02 GAL PYR 1ST FILL I~ 

% IR .72 GAL PYR 2ND FILL 
TOTAL % IZ 5.45 P 2 CONT ON P 3 

---GUAR 'lO IZ 5.50 
TRANSFORMER CALCULATION AND DRAFTING INSTRUCTIONS WS 3384457 

- - - ---
--

----- -. 



Exb. 5, Sht. 1 
~ ~ol.1 

GENERAL. ELECTRIC 
TITLE PARTS LIST 

CLAMPS 428l967EA Gl 
ROME 

FI RST MADE FOR TRANS. IN'1_Rf,''II,~7 GROUP ISS ISHEET , 
NAME O F USED 

DESCR1PTION Q·UAN. REVISIONS PT. rART WITH 

21 B01 ClAM~ (1131 * P21 A c 7.48 1 
l = 34.20 ------------- ----------- -------- 22 ~OT CLAM> ( 113 , <f P 22 A = 7.48 1 
L = 34.20 E = 11.40 

23 'BOT COIL ( 2131 .375 X 2.50 X .70 If 

. SUPT PLATE 1213 ' STL B4A33F 
25 COIL SUPT ( 11 31 " P25 L = 4.20 2 

2],' 
ANG BOT u-( 11 3' 
COIL SUPT ( 11 3, *P26 L = 4.20 2 
ANG BOT Ri- ( 11 3' 

""18 -BOT CLP (2131 .375 X 1.50 X 5 4 
RIB ( 213, STL B4A33F , 

31 BOT CLP ( 11 3f " P31 Xl 
, ASM 
r 

32 BOT CLP 1113 * P32 Xl 
ASM 

33 uPRIGHT ( 21 3e 422C204WE P3 4 
PLATE (2 13' 

::J~ UI-'I~ Il>H I II G J ~~ if I-'::J~ M C l.l. t! t 'f 

( 2 1 3 L " 35. 7~ . 
::J() UI-'Kll>HI .. Pjb J " 10 Xl 

ASM LV K = 11.43 

j 1 UI-'Kll>HI " I-'jl J " 10 Xl 
ASM HV K " 11.43 

'+1 r Ol' l.U' I { 1I ~e .. 1''+1 A = 10. If 1 
LV B " 11.43 L c 34.2C 

M - 7.50 N c 5.50 

~L I U~' l.LI-' II! J ~ * I-'~L t:S " ll.~; 1 
HV L " 34.20 N " 7.50 

M " 5.50 

.. " l UI-' '-I.. ... [I L J ~t .jl!> X I.L!> X L.OU '+ 
BlK (2147 STL B4A33F 

~() lUI-' l.LI-' " I-'~b Xl 
ASM LV 

~I TO P CLP " P'+7 Xl 
- ASM HV 

50 BoT OUTER if P 50 L c 21.4B 2 
X-CHAN 

REV . NO. " 422C20~CB 

" ... : .... _ t hDM .,,_ ... _ ........ ___ .. ... "UM', , ••• " .. ...;- .... , .,.,. ... .,.,.. ~R7. TnTAI , rnMT ,,~, ~u 
, 



Exhibit 5, Sht . 2 

~ CoLI 

G EN ERA L. ELECTRI C 
TITLE PARTS LIST 

CLAMPS 428L967EA Gl 
ROM I: 

FIRST MADE FOR TRANS. IN? _~"'''IL.~7 GROUP ISS IS HEET ? 
REVISIONS PT. 

NAM E OF 

PART 
U SE D 

DESCRIPTION 
WITH OUAN. 

51 OUTER LEG If P 51 2 
CLP ------- ----- --- ---------------- -

52 OUTER LEG * P52 4 
CLP 

53 SHIPPING * P53 L ~ 27.70 2 
BRACE 

57 BOT CLP .750-10-2AX13.70 THe 1 
STUD ENDS 2.26 STL B4A33F 

58 TOP CLP .750-10-2AX13.70 THe 1 
STUD ENDS 2.26 .~n B4A"I3F 

59 STRAPPING .035 X 1.25 X 88.50 2 
STL D21Y3C 

60 SEAL SIGNODE STRAPPING 4 
CO. CAT. NO. 107 

61 CORE LEG * P61 5 
STUD 

62 ' LOCKSTRIP 744A294 P45 1Q 

63 NUT 747A824 P21 10 

64 CORE REINF * P136 2 . PLATE 
65 TOP COIL 1422C204WD G41 2 

SUPT LH 
66 TOP -COIL 422C204WD G42 2 

SUPT RH 
67 SCR HEX H[ .625-11X2 STL . 4 

(SHIP BR) 
70 CLP ASM 422C204TC P21 Xl 

-

, 
REV . NO. * 422C204CB 

M r.Bsac 

;;"LiEi;Y t::D P M .fC) - '0- 5 9 ISS. BY tDPM /)/ I · " : " ."" P P INT<: T n "I R? TnT I ? ................ ,. " 



Exhibi t 5, Sh t . 3 

.. Col. ~ 
GENERAL ~ ELECTRIC 

TITLE PARTS LI ST 

BASE 428 L967HD G1 
ROME 

FI RST MADE FOR T RANS , IN' '_ R f. ~ I.'' 7 GRO UP Is s l s H EET , 
NA ME O F U SE D 

D E SCRIPT I ON R EV I S I ONS PT. PART W IT H 
OUAN 

2lt PLAT E *P2 1A A = 38 ' 1 
B = 54 C = 15.7: -- - - --- - - -- - -------- --- - - ------

22 J ACK PAD 744A2 07 PllO 4 , 

23A ANGLE *P23A K = 41 2 
N = 7.50 E = .7 0 

25 BU MP PI N 744A 211 P21 2 

26 GROUND BLK 755 A168 G1 2 

27 ASM *P27 A = 51 Xl 
K = 41 M = 7. 47 
H = 10.50 

. 

\ 

-

REV. NO . * 5559 10 2 
MT. OIIll C 

MAOE ByE DPM 10- b-:> ':I ISS. BY tlJ f'M O"r_ /~ I~'r PR INTS TO l'IDNE CONT O N ~ H 



'-
':' -~ ...... ~- 1; GUERAL @ mcTRlc 5556 102: ',-

.... - TITLE --. 001 -.::I __ ( 

APPLIED PRACTlC£S BA 5 E .... 

-rh (REF D/~l) A 
- - ......... Jtot:O FIRST MAD[ f"0'I T RA "J5 I dJ 

I. U 

, , _____ ~1-0-----~-----~~h±Sll ~--f 
1 ' -' I I I ..... 1'--:----' + I r ---- I' ____ I ___ J , . 
" I M I I" ' I; )',-23 :' :', . ,io 25-.",: ~ I, 

I I .. I T'ID I I " -1'''' I ,. I ' I '-1";"-
I I I I d I I . 

I, I I "I' $. TA'~K : H I II a :x: C hi I ·......,k8A5r; , I ,· 2 
::c:: " ' I II J 1 " ~ I..u ' I -1li..L. I UJ 

~ ~ II I " II: I~" I 
!I<: I, IZ5 I " It " Z. I :t ,. I, I ) I Z4-.../I " D --.,!! I I I I 

-- 111 1 EB I , I I I ~' I ~ -~ r i 'r I 23'---"'1 'l , 

~
'I'I : : I I 24 ......... 11 I' ~ ' I 
I I ' , " .. + I : L ___ --! ___ I L _ __ _ _ _ _ --l ,'-H-_+-'-__ ..J 

'. ____ -___ !.I __ ___ _ ,' ___ _ J _ 
'-..-21, I --

ZZ 25 r'~ 

2.10 ----r-7 

d
T t'-I'I .....J l+-~rE 

I /I+'OO~ p-r -.10 ~-f1- I" 

tOOt C K +.00 T 

1..-
-.10 

__ J 2R --f _S_B§~£L - - - /I 

B I 
THK I II 

23A 1.31218 
23 B 1. 375 18.30 

5TL 841188 

'~_I' ,onlol l ,_ I'IU ='TED I S tl.s..A.. 

----I. 

B I C 1 E 
z.wIG. !Z ISEEFL 
2.w l ' .OGI/. ()~ 

24 THK' B 
STL 8+';88 

1: 

A-DA-1 

a!... 

~ Ii c 

~ ~l 
,:, ~~EI!.I2 • __ _ _ 

I -&8~~-i 1i 
-L.y __ ....I...J r-F D-

THK I D 1 f 1 F 1 H 

STL 8-rnOD \~ 
/1i: 

t FOR TAB DIM SEE FL. " /HERE CALLED FOR 
3. WfLD TO 744AZID FIG # Be 
z. IF QTY OF RIBS CALLEO FOI? 15 OJ, RIB /S o V E . 

IFQTY 15 (LI CENTER R /8 150rllTTED [DO ,;orc;.", 
Vli7Hlil 'r CA.· 

I . S£f7t4AII/AC FIG#-3 >.P?>cW'1 
~ .. -,--------- . 

"c. .. ~IOHS PRINTS TO 
,~~ . ~ 

~ ' I t... 
<;) ..... I~ ' ~ 
" I" I ~ 
~ -:" 
: :~ 

-:' <:! \.:-" ,~ 
~~ 
1 - I" _. 
A(/ If 
~#-?"~...,-

iCT 2 100 57 

f- 177-i5 

-~ 

LA 
CAP 

).!>o,.4 

5£J~ 

" 

1--RoMr-------- ";..~15 5 5 B I 0 ? 
~CC"'OJI$><Uf .. JIOI I 

"1'-. .'- 1CO:'{!u"l'rR "I 
L.,:~ [l,n •. , ~ 

l-

~ 

1:':1 
& 
~ . 

g: 
.... 
a-. 



. -.-. - ~ ~-. ~ 

I 'i I 2 I 3 J : ~ 4 : I 5 I ...... , til ;''''... - J 4 Z Z C Z Ov 
i -- UIOl£$S01MUWlS(SP'D:IJl£tIUK"'l~ till,( ,___ ... _1 '-

: RIB L:flbTli. 1\ .-.xg P'KOCIlCU I _floCU -... -__. ---:. BASE DATA 

-

-

-

BASE Pl1RT5 LIST SHOUL D 8E A s ~ aN rz. IA -" zs. WIEli PZ/ A 15 USE. __ .1 ..; I ~ ! I ~ ~ ra. TRj ,~5 
I1AO£ AS S HOWN BELOW I\. '" ·8- ON PZIB-II,. 88; WHEN niB /sUS!/} __ 

TITLE : BASE - ~'::.;~~ II00ULUS USING THE FO/U1UL< : ~'(;~o~ ~f/;'.r; ~f;/;-;.r; V/;0j'" r ?rNQ NAMEOFPART ~J~ DESCRIPTION QTl' 1i.'FIII'AI.. VAlut OF 'l·(.sOL~] ~. ~~ ~ ~f(' ~. \~~~ ~. Q..,\,."" 
5. [P-r HC·a~ L. L .J3JL)WD TO .!iOL.VC R:If.f' J.... .!i~ .... "$ J.... '-~~ ~ 0:;) I-

,I" PLATE .. nil. A" 8= c= , (L,'wJj~.OOO] ~ ~~ ~ I~ ~ ~~ S- ~.f .' 
21 B PLATE *PZJ6 JI .. 8" C- I T HEN ffEFER TO CHAKT BELOw : ~ !''! ~ '.f.! f 1ft ~ I ..... 

_ 'Jt'~~ Sh~!\i ....,~"''''' "".JB~~ 
22 JACK PAD 7+"f11207 p_ + PtATEPA1::' SECTIOIIM()DIlLIIS THK 0; RI8{$) [~ ,_"'1_ 't 

Q - Z . .f7 .31Z ,·z I 3-ZZ / 7-.3 I I~ I rZ3A ,41"'& .PZ31t £;. K= JJ: 2 P.?/A Z~8 2.!JZ .375 ~ 5 I -25 / 7-+ / ~-j3 e 
IZ38 liNG YZ38 K ==- N==- Z Z!T1 OVEN Z . !'Z ~EE HOG S~CT J- t. / 3-2' / 7-5 / ." i! 

CON 0- 3 . 07 . 375 1- 13 / 3-27 / 7-1 / ""3 ~ 
Z+ RIS IPZ..,. Ji"" 8 " pz,e 3.08- 3 . 'S .500 1-1+ / j -ZS / 7-8 / Z 

1-17 I 3-z." / 7-13 I JJ-;' z. 
25 BUMP PIN 7 4'fA til P- Z. OVER 3."8 SEE MOG SEGT /- 18 / 3-3D / 7-15 / 1/-12 i! 

Z' &R:DUHO BlK 755"''-8 &-, Z. "80'1£ FOffl1ULlt5 8A5£DON FOLLO WNI6 '-21 / >37 / 7-/1, / 1-13 2 

Z7 ~PZ __ D-)( S'fI1BOLS ; I-ll / 3- / 7-/7 / Ij -I' e 
A5M II 7 A- K - -, T= BASE Pl.ATE THK ( lfiJ l-lS / 3-+1 , 7- '-' / 11-17 e 

• ""- t4:s INSIDE HE/61fT OF TAlIK (III) rl" / 3-"" / 7-2 / II-Z 2 

1(; c; 555BIOZ 

PT NIl INrOi?MItTlON REQUfREO FOR 

liSE IF TOTAL WEI('HT OF n 
DOES NOT EXCEED 25{)()()*; 

2JA A: IN.5IDETAN~ UN6TH of3 
i5:1J/S IOE TANK WIDTH+ [2 X BASE EXT]+15. 5D 
C" (. 50~/NS'DETMJ( WIDTHJ -1' 1. 50 

USE IF TOTAL WEIGHT OF TRANSFORMfR 
RAJ1I6£S FROI1 25001" THHU 5 0000" 

2/ 8 A- 'IISID~ TAN/( LENGTH + 3 
8=- II/SID£ 71tH/( W/DTH+[Z X &15E EXT]+ I' 
C"(.50X IN5IDE TAJIK WIDTH J + 1.50 

Z2 I il l 0:- 7-1-+1.207 P liO SEE lop, CHART 
tilz = 7+4AZ07PIOS AT RIGHT 

USE. WilEN r ZJA IS REQUIRED, or t/£I?WfsE 01117 
E = . 10 WHEN JACK P/ID 4 11S US£iJ FOR /'zz. 

23A e"" 1.0' WHEN ,JAU PAD 'liZ IS USED FOR. 1'22 
K"" ·8" ON P Z I A - 13 
~ Z' BASE EXT + Z.50 

USE ,,'HEN I'zl 8 IS 

p- TEST PRESSURE (PSI) sa fllBU ' 1 I-Z' / 5-1 / 7-zj / 1/-33 i! 
W" TANK WIDTH (iN) 1-30 / 5-3 / -,.Z7 / /1 -3 e 
L;- TANK LENGTH (i~ 1-41 / 5-4- / 7-26 / /1-37 if!. 

c." . 0 3ZZ FOR OIL H'Z / ' 5-5 .( 7-37 / tHO z 
. 05'Z FOR I'YHANOL 3-Z / 5 -7 / 7-+£ / ~7 e 

CORE 
SIZE 

" -10 

10-1/ 

Z5 ,1/-/2 

~ 
27 liZ-I.! 

I~~ I " I ~.::: I ~ G.. ~ K, Kz ~ ~ ~ 
Q( (\,I 3. CI:l 

It'<C oil!:: ~III: 
:t:-+ ~Cl ~Iu 
~ '<I- ::: ~ ':> 

en " __ 3 _~_ i.~ 
I - I ~ ~ I "', I H~ 

'-l 

21 

ZI 

zz 

22 

, It_ ZO 
10 4. '0 

1/ SZO 

12 15 . 1.0 

Il 1'.30 

{i'" 
+ 
-;' 

! 

~ 

-i 
" + 
~ 

~ 
..; 
+ 

><r. 

3-' / s- 8 , 3-' / 3-Z e 
13-+ I / 
3~5 / 

3-' 
3-1 
3-8 

/ , 
, 

3-13 J / 

3- /+1 / 
3=I5T7 
3-/"1 ' 
3-17 / 
3-[8 / 
3-/~ / 
3- / 
3-2 II / 

5-13 , 9-3 , I.J~ i! 

:5-15 , ~ , lft.3 e 
5-", / !J -5 / . 13-3 i! 

5 - 17 I ~-7 / 8'4 i! 
5-/~ / "-8 / F-
S-ZIJ / ~I--J 
5~ / ~t"7 
5-Z7 / ~r, 
5-Z / !H3t-7 
~7 / F.---7. 
5~ , 

I.!H. , 
!H'l/ 

rs-14l / 5 , 
?-J , 

'-I / 

"''%\ L ~ , 
INFORMATION REQUIRED TO V5£ THIS PIlG : ,"'FORMATI ON REQUIRED FROM £116 

J. TOTAL WEIGHT I. INSIDE TANt< DIMENSIONS-HEIGHT,. 
2 . LAYOUT Nf)_ ""D711, J,. LE#6TH. 

p 

-~ 

rI' f , 
t_ ! 

-~' ;-t 
, ~ 

I-

'" 
238 K"'·fi'"' ONP2}B-J3.S{) 

N= BASE £1.T+ l.50 
R 

liS- I' 23 I Kzt S 3 . INSIDE TANK DIMENSIONS- IIEIGIIT, WlDT#, 
k L£JJ6771 

t . OIL Off I'rIlANOL? 
j CORE SIZE},. WI NOOw WIDTH ~,.,"'",=. ,-1-'+ 

CALC STIf.ESS USI i'lG THE FORMULA : 
-F::. [p.,." C ]WlL% 

+Tz [fNZtLZ] 

IF .p ... 20 ()(){) OR L£S5 NO RIB 15 REQUIRED 

2-+ WHEIi {"'!'lORE THiN 20000 RECALCULATE 
USING .sa TIlE VAL uE OF L 
IF;" 2.0000 OR LESS (I) IUD 15 REQlIlRe D 

-- - - -
t40I1EVEi( IF f ; I"IORE THArl 20 OOO R£CALl. 
USING .333 THE VALVE OF L. 

J
/Ff .. ZO DOO ~R.!:f~S i 2'! IB5 ARE REQl/JRED 

WilE1.J ~=nORE THAW 2D DDO SEE. NOG SECT 

-, 2 I 

7. 83 1/.'7.50 I zz.. " =. 
GIVE 1:1" DIM WHEN (t) Rl8s ARE REQUIKED. 
"V"'" ." , J( 1/i5JDE TAN/(. LENGTH. ROUNDED 
OFF TO N£AffE5T . 10 INCREMENT 

1\: 1\- 0" PZII! OR 21S -1' 13 
K=-K·ON p25A DR. t.3B 

3 ~ 1 4 i 

+, LAYOUT liD. sm.o;a.. 
5. OPCR. &' YIICI.II.II'1 PRESS l·"'~ 
(;. TOTAL W!16HT t.A.r. 

+. 8AS~ £J.T£lIsI0N- IN5ID~ OF TANK OV'ER 
BASE PLATE 

S . OIL OR PrRANOL r -+ 
,. OPEIl & VACWI1 PRE.J.J. 

7 . CORE SIZE k WINDOW WIDTH DO MJT Of? 
"''''HUl.iTCAJ>. _ 

711&£ ' / _rs to 
PIU5$ 

0PE't I"""C rUT 

3 .s 4.50 Uh-Y 
J FIIZ 15 
S S ti..$O 
7 • .50 , 1It1. 15 

I 5 r-177- IS 1- .. 6 

.so 

,s I ~~~~!~~~~t~~:[;~~~~ 7.$0 FUl.l. ' 5 J 
I I --0, .. 

tr:1 
S-
~ 

g: 
rt 

--



A <:>1.1 

GENERAL ~ ELECTRIC 
TITLE PARTS LIST 

END INS 426L425BE Gl 

FIRST MADE FOR TRANS. 
ROME 

.JH21-862650 GROUP ISSISHEET 

REVISIONS PT. 
NAME OF USED 

DESCRIPTION QUAN. PART Win< 

301 COLLAR I*P301 B-23.50 2 
0 - 12 V-11.51 
E-3.20 F= 8.0 

303 SPACER .250R X 1.50 X 22 
2 (Ll 

304 SPACER .250R X 1.50 X 2.80 12 

305 SPACER .250R X 1.50 X 3.38 22 

,uo S~A~tR .125R X 2 .50 X 5.30 2 

3 0 7 ANGLE I*P307 L- 5.30 2 

308 ANGLE ASr~ P308 X2 

",I ~OLLAK AS. ASH (1'301 Y=8.24 Xl 
(BOTI (81304 R=5.86 

(141303 W-l.58 
(141305 

(21308 
o *P311 

312 COLLA" AS> ASM (11301 Y=B.24 Xl 
ITOPI (41304 . (81303 

(81305 
o * P312 

315 BARRIER .156 X 17.20 X 33.5C 2 

"'0 ANGLE BAR, P316 A-23.5C 2 
B-16.75 (-8.60 
0-11.48 E=29.1 

317 U-SPACER 44A970MAPI00A B-.I0 8 
A-2.78 0-5.66 

'10 U-S~A~tK 44A970HAPI00A B-.I0 16 
A=3.38 0 =6.86 

319 ANGLE BARR I*P319 X2 

l-
ASH 

'<1 ~~~~~~v 
('+'+A> (Or~ ~<1 < 

,« COLLAR t44A910~~ Pl A-n.>1 Z 
THK= .125 10-19.80 
uu-o. ," 

REV. NO * "OlJf!O~~ 'UK MA'L . St.t (,+4A«( 
~~~ 

MADE Byt.)PM ~-'-)'1 lSS.BY ~u ... M PRINTS YCl COHT.ON S1L 2 

• .JOB NO. a QUAN. PARTS UST 

21-862650 426L425BE Gl 

PLANNED B'tEDPM COSTED BY 

COSTS 

.125 X 12.0010 X 23.50 
MOlE 5.51 2.1 02J 6. >1 5.3 

3J 2.0/ 4.9 

.250 X 1.50 X 2 
H 3J 3.01 .8 

.250 X 1.50 X 2.80 
M p3J .21 .4 

.250 X 1.50 X 3.38 
r b3J .21 .8 

.125 X 2.50 X 5.30 
M PIE .51 .2 

.125 X 4.20 X 5.30 
MP IE • 51 .2 02J 2 • 01 .3 

04J 2. 01 1.3 

M b5J .2/ 3.9 
. 

M P2J I 1.3 05J 11. 111.5 

M b2J / 1.3 05J 3. 31 5.5 

.156 X 17.20 X 33.50 
~ PIE .5/ 3.1 05J I 1.a 

.09~ X 23.50 X 29.15 
~ IE • 5/ 3.9 02J 2 • / 8.5 

3J 2.0/ 1.1 04J 2. pI 2.E 
5J / 1.6 

.100 X 1.50 X 5.66 
~ lE .5/ 1.6 / 6.4 13. bl 6.4 

.100 X 1.50 X 6.86 
M lE .5/ 1.6 / 6.4 / 6.lj 

LANNEO BY ASH. AREA PLANNIN ~ 

M.a. BOOK ISSUED 

, OlE 
.1l' X 19.6010 X L3.500 

bl 4.C 1.0/ 1.8 02J 2. 
,J loUI lo( 

WEIGHTS 
MAT.TOTAL lABOR TOTAL 

CORR-TOTAL i CORR-TOTAL 

J:%l 

& 
~. 

0-
~ . 

~ 

00 

gJ 
~ 

~ 





Exhibit '1. ::int. 1 

MATERIAL SILECTRON STEEL. 750 KVA CORE WT.= 1921 
I I I '1 "'::U n IL uKt lUll! I I 

~ I ROUTING I NAME OF PART 1",,1 DRAWING NO, I GROUP I PART OAT< I NAME OF 

OP IWK STN,' B .' TIME R I CU WGHT COST PER 

0123, 0064: B_OCK TO SIZE 1,,,,' . ~ri" ""'00 LA.~" 
0096C 0123., CONTI NUOUS ANNEAL . 

1 
I 

. 
. 



IN ~ 1.127448A·B 

WORK SHE,ET 

Exhibit 9, Sht. 2 

SETS V~ 1110 426L491BE G·l 

TI'TLIE E NO I NSULAT I ON 
I--T-~~~--~--~~~~--~---~--~ 

l0 1 1 ~ ~,,~ / V l----- V .....---./ * PT. ~0 1 .125 X 16 X 22.000 

,06 

,07 

\22 

123 

,25 

:21 

.250 X 1. 50 X 2.0 

2 1~.2 !~7---v--- v-~I---__ ~ __ ~ ___ ~ ___ ~ ______ ~~.~1~25~X~2~. 5~0~X~5~.OO~ __ ___ 

l:£.< ~- .....----~ ~ ~ ~ ~ * 307 2 . 2 .. ~. 4. .125 X 4.20 X 5.00 
--f--

2 !.<2 .8 ~ lJ:1:}-;";;;- I~ 7 VL---- ** PA PT. 2 . 125 X 19.0(.00 X 22.0000 

2 1Z?s3-:1( U-:-( 7 ~ ~.....- 1 . .....- l----- V .125 X 15. 50 lOX 22. 00 00 

2 L.----- l-- I~ l----1.SV ~ V P --

* 371:10710BB 
** '744A970 

1.....- l,......-:::' ---~~ l--L..---- 1 __ 1..-.----1 
.- --.., . ._.. I _. r ____ , __ ____ I : _______ L. ___ .... _ _ •• _ 



Ir. Col. I 

G!:'lERlll G HHTI1IC 
TITLE PARTS LIST 1 • 
PUNCH SHEET LV L~ 22 C~05,\A P 16'f 

ROME: 
FIRST MADE FOR TRANS. IN ? - f'" 0', 17 GROUP ISS I S HE ET 1 

REVISIONS PT. 
NAME OF' 

PART 
USED 
WIT H 

DESCRiPtiON QUAN. 

STA TI Oi, X Y 

._---------- - ------------------- . 250 X 7c 'in \ 111."<; 
1 34.38 10 9 .75 
1 '7 .r" 10 c . 7S 
7 36 10 8 . 3 1 
1 7?"" 11'10 7" 

1 76.12 10 9 .75 
7 74.50 108.31 
9 77.30 99 . 50 
9 71.70 99 . 50 
9 65.12 99.50 
9 58.54 99 . 50 
9 51.96 99 . 50 
9 45.38 99 . <;0 
9 38.80 99 .50 
9 33.21'1 9<) .50 
9 24.50 99 . 50 
9 6.50 99 . 50 
7 ~~ 104.75 
7 104 . 75 
7 15.50 10'f.75 
7 1 2 90 .7<; 
7 19 90 .75 
7 15.50 90 .75 
1 10.69 102.1 9 

, 

1 10.69 98.19 
1 10.69 94 .1 9 .' 
1 20.31 102.19 
1 20.31 98 .19 
1 20 . 31 94 .1 9 

15B 15.50 76 
TURN PLAT 180 DEGREES 
SET X SCA l E AT 79.50 
SET Y SCAl E AT 51.25 

9 2.20 102075 
9 7.80 102.75 
9 14. 38 102075 
9 20.96 102.75 
9 27.54 102.75 
9 34.12 10 2 .75 
9 40.70 102.75 
9 46.30 102.75 
9 55 102.75 
9 73 102.75 
9 64 110.37 

-

REV. NO. 

oIIT.e02C 

~ADE BY DO NOT ~SU~~._B!. l'l9T PRINTS TO ;J(,4 . 381 . TOTAL 5 CO leONT. ON SH. - --



Exhibit 11 

f I 'I ' 1 11 -' III I I 
, 

- ! 
01'1 WINO NO. GO JOB NO OR SSO QUAN Of' It STATION II.: StT..... W.lt 

( 11:> ... 1605 1 .3 291 121 869999 1 oooI102LI5.3704Sb006l3K 01 1 13 

.1 

~: ~ " 
~' , I 
" ~I 
'> 'l: 

'J~ 
, 

1 
" 

I 
, I , , ., 
.i' 
1,1 

, I 
.~. ','.' 

'I (. , 
I ~ \ ' . '. 
'I,t 

, 
", I 

DRAWl NO NO . 0 1'1 PT IT EM JOII NO OR SSO OUAN OP It In 1011 & StT UP TlMt. 

ITEM OR OWG NO . I GA . NO. 

QUAN 
COMPL , 

SET UP 

NAME OF PAR T 

WUK 

'0. 

~oa NO. 
OR ACCOUNT NO. 

I .. NO , I R . NO. 

" OUAN, 

OROfRtO 

,I"" • .t 1 1 :1· ...... "I,u laj ,A, oB, 1IO. 
=l 

CONTINUATI ON liD 
DC 

1/" Uc. H eR. 

OPfIlArOfl'S SIGNATURE PLANNER' S APPROVAL 

REWORK 

EX TRA COST 10 
UP 

OAY WORK 20 u 
0' 

ITtM NO . 011 DRAWING NO. 

" 
I . R , NO. 

FORUIAH'! ,t.r' PROVAL 

GROUP 

'0. 

' COt "· Uu, ' 

I'll liT 

"0. 

1 13.5. J' Ilal , n l'141~1'IJIIII~lI2zn24nK2J DAY WORK "Uol(l41424l"4'4141 4141~a l nSU41'H")I~"OlllllS4ll"'IA"IDJIJ21J14'~Jlnll"IO" 
~ UP. 8 $ U 

" If(O~NCl Gill NO PT NO LA . NO. MATK1EEUP [II 90 OUA .... WK. JOB 01'1 OUAN. OJ!: WOI'I. ... U lET TIMe: ~ 
~ t"~'/O'H ~IOO. ..,. M liP COIrolPl . NO. ACCOUNT NO. IIOt.R'O NO. Y STUION t ~ UP OR'" 
1 '_ l lIc,'. I"~· .. lfl l ~A_' ,a. M G " .. ...,u ..... L._-'---'-______ '-__ -'--_--' __ -:;;i,..::l--L!'!~...':.!.l~L~·.'t. . ___ . ___ ..... -.l _ .. , ~ __ ... _.... . •.. _ ........ _ a .~ 

C~fI(p vTF~ INPUT e.~P'y~ 
,I." ' I . 

3 it 0 D i ,-;. ,v " l. e.. P" If S e'l- P"t7T Fot? "1) 
I Sec. ,,.. ro/ Co p y 
le-rST C<>Py 

) 0 p~rrll-rdllJ CdP)' 
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" E xhi b i t 12, Sht, 2 

rORMULA NO._..:2:.:1I:".~~jdT~-..:1.::.N..;-~5_ 
.x.l8 CLAS~. 1~ 
.x.l8 RATE: s'::YM':"". ---,lR~:lOrr----
ErrECT IVE ~ TE,----,31.l.!.:..o' 9:£.!,&.56:..-__ 
SHEET 1 "or " 

OPERATION: AsseMlllY --
~ME or ~RT: CLAMP~ END AND MIsc. INSU~ATION 

TYPE or AmRATUS: M~D I U. l P(lW~R TRANsr ORM~RS 
*!ERIAL USED: I"lIEU'BOAWO 

I.!!MITATIONS or rORMULA 

THIS 'O~HUlA COVE~' THE ASIE~aLY 0' ClAHP I~SUlATION, END INIULATlo.· A .. 
MISCELLANEOUS tU'-AIIEMaLIEI, INCLUDED ALSq IS THE LAMINATING 0' ANGLE 
IAR~IERI AND AIIEMILINO Iua-A'.EMILIEI TO CLAMP INIULATION. ALL PART. ARE 
LAID OUT AND MAliK ED DIVING THE IPECI'IC LOCATION AND WHAT 'UT .. . " •• E 
A .. EHalED THERE. 

rOR THE PURP~IE 0' THII 'ORHULA, END IN'ULATION HAl aEEN OE'INED AI ANGLE 
IARRIEU AND COLLARS. CLAMP INIUlAnON .1 DUINEO .... THE TOP AND IOTTOM 
CLAMP INIULATIOli AND PROTECTION 'IECES. , 

.x.l8 OPERA T I ON 

THE VALUES IN THE ,OllOWINO CHARTI ARE IA.E YALUEI WITH 1~ ALLOWANCEI ADDED. 
THE ALLOWANCE. ARE: 

NORMAL REIT AND DELAY 
CLEAN WO.K ITATIONI 

TOTAL 

THE ALLOWANCES WERE ADD~D TO THE BAI' .ALUES IN THE 'aLLOWING MANNER: 

CHART "8" 

- CLAMP INSVLATION AND LIAD CENTE~S - 3.866 X 1.01" 4.13662 
ADJUITED If .• 4. MIN. 

CHART "C· 

- PER PIECE, ASM. ONE SIDE ONLY - 1.7529 X 1.01" 1.875603 
ADJUITED TO 1.9 MIN • 

• ASM. ONE IPACEtI - .2215 X 1.07 ... 237005 ADJUSTED TO .2\ HIN. 

CHAR-T A - SET-UP PER JOB No. 
ClA"!' INIULATION AND LOAD CENTUI 4. M1N. 
END INIULATION, ON OR 0" CENTER AIH. 6. MIH, 
rOR EACH PART HAYING A DI"ERENT 1.0. ADO 1. NIN. 
END INSULAT I ON REOU III Na IIOTII ON AND 0" CTR. A'M. 12. MIN. 
rOR £ACH 'AIT HAVINa A DI"EIIENT 1.0. ADD 6. Nttl. 

CHAIT 8 - AIM. END INSULATION - ALLOVED HANDLINO TlHE 
PER PIECE - A'H. ONE IIDE ONLY EAcli .95 ..... EA • 
PER PIECE - A'M. IIOTII IIDE' 1.2 .... 11 • Eh 
A'M. ONE S'ACCII • 26 MIN. U. 
LA" NATE ANOLE """I'R CM • 14111. ·EA. 
n • - 01 'AIT' REIVIII,,1 Il'lL •• · .. V • M.IM. 

PEl PT. • rD. UCH IPACE. ON ONE I' IEC' (p'R !"T. No. ONLV 
AID) .15 M,N • 

PnPT. No. • TIE AND TAO • 80 M'N, 



J:,·x n lDlt lL., ::;h t . j 

.MlB CLASS I 
IN - 5 F'ORIIJLA NO. 24 - ~ -

.Ml13 RATE SYM. 76 
EffEC T IVE OA T~E::::3,-/"ij9L./'i!!5;g6:::::::': 
SHEET 2, Of 4 

REYISION #1 - ErrECTIYE 7-28-59 

J08 <OPERATION (CONT'O) 

PER PIECE, ASH. BOTH SIPES 
ASM. ONE SPAtEIt 

NCII SAW 011 'V'UU 
ON ONE PIECE PEII PT,. No. ONLY 

CHART 0 - ASH. MISC. INSULATION AND HANDLE PTS. RtauIIIINCil No 
PElt PIECE, ASH. MISC. IN'. ON ONE SIDE ONLY 
PE~' 'p I ECE~ ~~!'4. IIOTH II DES 
~SM. ONE "PItESSBOAltD SPACER 
ASM. ONE WOOD ,SPACEIt 

Eit PT. No. - folt PARTS REaUIRINCil SAW ANO ' ORILL 

EACH 
EACH 

PEII PT. No. - fOil EACH SPACER ONE PIECE PElt PT. No. ONLY 
PEII PT. No. ~ HANDLE PAIITS THAT IIEaUllIE NO ASM. 

• MIN. 
, .15 MIN. 

" 1.1 MIN. 
PEII PT. No. - MAliK AND POSITION, TACII (PAItTS THAT AilE 
PEII PT. No. - TIE ANO POIITION TACII 

NOT ASM.) ., MIN. 
.Bo MIN. 

£XA!!lE Of PLANN I NG 

CLA~PSI THE S/U PEII IN rOil ASM. CL. INS. IS OIlTAINED rllOM CHAItT A. 

fltOM CHART C, THE VALUE rOil ASM. 1 SPACER SHOULO liE MULTIPLIED BY THE 
RUMBEII 0' SPACEIIS IIEaUIRED. I' THE SPACEIIS AItE ASSEMBLED ON aOTH SIIIE. I.' THE CLAMP INS. T~ VALUE NOTEO A. SUCH SHOULD BE GIYEN PEII PIECE. THE 
VALUES USED PEII PT. No. INOULO BE APPLIED TO CYCLE TIME. I, HOllE TNAN ' I 
PT. ;, INVOLVEO PER PT. No. AND HAS UNOERGONE A STACKING OPEIIATION; THE 
YALUE .5 NIN. IS CII'VEN P£II PT. No. ArTEIl ALL THE PIECES rolt 1 PT. N •• 
HAVE BEEN ASSEMBLED THE OPEIIATOR PLACES A WEIGHT ON THE TOP PIECE, 1 WEICIIHT 
COVERING 2 SPACEIIS. THEIIE'OIlE, THE NUHBEII or SPACEIIS X .15 alYES T"E PIIESS 
TIME '011 1 PT. No. 

IN OIlDEIl TO fACILITATE PLA.NINa VAIlIOUS ELEMENTS IN TNE PIIECEDINCII C"AIITS 
WEllE COMBINED WHEIIE PIIACTICAL. 



CHART liA" - SET-UP PEII JoB No. 
C ~A'MP .. ..,'S1IUTION ANO ~OAD CENTEIIS 
END I ~U~ATIOH, ON OR orr CEHTER ASH. 
FOil EACH PART HAVING A Olrr£II£HT I.D. 
END 'N'SU~~T ION II E. U I R I NO BOTH OH AND orr 
FOil [ 'loCH PAIIT HAV I NG A 0 I rP'EIIENT I •. D. 

CENUII ASM. 

E xhibit 12. Sht , 4 

FORMULA NO. __ 2;.;..~_-_5A;.;T7\1:l·~1 N.:--... 5<--_ 
JOB CLASS ~ QQ 
JOB RA TE '";;'SYM::nIII)RlL-~R:""T6ff-----
EFFEC TI VE DA 1E:".' _ ..... 3i1./1:.,o:9"'/51;;;6 __ _ 
SHEET 3 OF 4 

REVISION 11 - ErrECTIVE 7-28-59 
I. 

~. HIH. , 
6. MIN. 

ADD 1. MIN. 
12. HI,N. 

ADD 6. MIN. 

CHA"T wBw - A'SH ' S ,,,CEliS TO CLAMP £ NO AND MISC. INsU~ATION 
SPACEIt·S 1 2 . , .. ') 7 . 0 9 lU 11 

",MIN. .25 . ')0 .75 1.0 1.25 1.75 2.0 2.25 2.5 1i.75 
S/I,JPEII. 

• 15 .10 .45 .60 .75 .90 1.05 1.15 1.50 1.65 'T. blo. 1.20 

CHART "B" • CON TIN UED 
SPACERS o 
MIN. .2 • • • 0 ' . • 2 • • • 0 10.2 10. 
SUPER 
PT • . No. 4. 

PT. No. 

NOTE: ADD.~ MIN. TO EACH PART NUMBER rOil TYING AND TAGGINq. 

CHART "CO • HAND ~E END INSULATION 
ER PIECE SM . ON LY EACH 

LAMINATE ANGLE ~RftIEftS 

CHART "0" ASH. CL AMP INSULAT ION 
PER PIECE ASM. ONLY EACH 
ASM. SUB-ASH. TO CLAMP INSULATION 

CHART "E" - ASM . MISC. INSULATION 

I PER PI ECE 
, ASM. \01000 Sf>ACf:R 

CHAIIT "F" • ApPL Y WI TH LAH OPERATION 
FOR PARTS RE.UIRING ORI~, SAw, 0 11 BEND 

RE.UI RING NO ASH. PER PT. No. 

• 
• 

I. 

MIN. 
MIN. 

1<: 1"1 ' 1'1 , 1'7 lb 
1.0 1.25 11.5 11.75 1'1.0 

1.80 1.95 2.10 2.25 2.~0 

10 • 11.0 11.2 11 • 

6.60 6. 

,I 

:I 
I' 
" 

, 

il !, 
11 
" 

I' 

I, 
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ITIEM QUANTITY 
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Exhi bit 13 

~~~~~---------------------~-------------
PURCHASE ORDER RECEIVING SECTION COpy 

PURCHASE ORDER SHIP TO II!!.... GEN ERAL. ELECTRIC 

U/M IDENTITY 

VIA CHEAPfST WAY""'" 
MEDIUM TIlANSFORMEI DE". 
REDMOND CIRCU, ROME, GA • 

• NO ,Alen POST IN'U'~NC' (HAlOIS WilL II AUOWID ","llSl AuntOlIUO 
IY",KHA"' • 

• .,"'CIUNO lUI'S 01 CONlfNU l. ... IU Mun 10tl«1'" lACH CAlTON 01 
"' .. I"n IUM 01' ALlIHlrMIHlI • 

• llHOo INVOICU IN 1t1'UCATI ACCOM'AHIID IV MlI"INO 
actI"'I, -----

ACCOUNT NO. 

ORDER NUMBER 086-
SUBJ. TO GA. SALES 

AND USE TAX 
REQ . NO, 200-52·0300 

MAHIR ~Al~~ 

AIRR~VAl 

6 
PcPcPcPcPcPC7->I_o,->- p c7:>r7:> 
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